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EXECUTIVE SUMMARY

Between October 2013 and February 2014, over 2.5 million cubic yards of sand (project volume)
were pumped from offshore and spread along 5.6 miles of Sagaponack and Bridgehamptater

Mill (Souhampton, Long Island, NY) (Fig A). The purpose of the project was to widen the beach
and provide better storm protection along oceanfront properties. The amount of sand dredged

was equivalent to ~170,000 dumpuck loads or about 570 truckloads along gpical property with
100 feet (ft) of oceanfront.
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In November 2014, during the first year after project completion, Sagaponack retained 100 percent
and BridgehamptomWater Mill retained 106 percent of the project volume.Since 2015, more
sandhas beendiscovered in the project area. Sagaponack was found to contain 108 percent and
BridgehamptoroWater Mill 122 percent of the project volumia July 2015, and 124 percent for
Sagaponack and 122 percent for Bridgehampton in July 2016As of July 201, the trend of
increasingsand maintained in Sagaponack. Sagaponack was found to contdif0percentwhile
BridgehamptoroWater Mill remainedat 118 percent. These increases reflect natural gains
associated with postHurricane Sandyadded to the nourishmentvolume. Performance of the

project, so far, exceeds the design expectation with no losses to upcoast or downcoast areas.

This report presents detailed measurements of the beach in July 2@Year4 after nourishmeny
for purposes of evaluating the performance of the project and proesla record for use by FEMA
should a major storm impact thearea. Theshorelineof interest extends from Georgica Pontl.0
mile east of the Sagaponack project limit at Town Line Roadtbhe Village of Southampton Beach
about 1.5 miles west of the BridgehamptmWater Mill project limit at Flying Point Road.
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Nourishment sand shifts across the beach just as natural sand moves from the surf zone to the dry

beach area in summer or back to sHalv water in winter. Upon initial placement, more of the

HI OLCMBG?HN M; H> CM PCMC<F?¢ <ON CN KOC=EFS 3?KOCFC
Some sand shifts to the underwater part of the beach, where it cannot be seen, but whererites

to create a necessary foundation for the visible beachOther sand pumped onto the visible beach

is exposed to winds which move it to the toe of the dune, building height and width over time.

#3%EgM <; MC= ;JJLI; =B @l L foredureBnd@k HsbN brid GndékwateM N | NL:;
parts of the beach zonas a giant3sand box within the Sagaponack/BridgehamptaoWater Mill

project area. The sand volume of interest slopes gently across the box from the dune line to a

reference depth offshore wll beyond the outer bar. The total volume in the sand box is measured

before nourishment and then compared with each survey after nourishment. The differences in

volume provide a measure of sand losses (erosion) or gains (accretion) over time.

CSE calclates sand quantities out to about 1,500 ft offshore, which corresponds to the zone over
which the majority of sand movement occurs from year to year. Underwater sand shifts toward
shore in summer, producing a widening of the visible beachUsually, justthe opposite occurs in
winter with sand moving offshore, leaving a narrower beachThe measurements alsallow CSE

to subdivide the beachinto sections (reaches) along the coast so changes can be reported
separately for Sagaponack or BridgehamphtoWater Mill, or the conditiors can be determined
every 500 ft; N 3 MNaldwg théd ddast (Fig B). CSE dirther considers how much sand is
accumulating naturally along the dune line or building up along the outer bar. Volumes are
calculated in various layersl¢nses) across the sand box. Eadyéris a slice of sand volume
within particular elevation bands.
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FIGURE B The beach zone used for calculating sand quantities along Sagaponack and Bridgehamjgt@ater Mill. Th
zone of interest extends fromdlB? @I L? >0OH? NI ; MJ?=C@C?> | @@MBI L? >?.
sand box over which waves shape the beach and shift sand around. NNbdith American Vertical Datum of 1988 whicl
a fixed elevation used by surveyors. Bdeet NAVD is ~0.5 ft above present mean sea level along Southampton (NY).
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Threelensesof interestare used in this study, representing the foredune, the recreational beach,
and the underwater portions of the beach (Fig B).The main text and appendies of this report
provide numerous graphs and tables which break down the results in detail. This is useful for
future nourishment designs as well afor providing FEMA with documentation of where erosion has
occurred within the project area (a requireent for postdisaster restoration funds under
community assistance grants).

-, HS 1@ NB? L?JILN AL;JBM L?@?L?H=? 3OHCN PI FOG? Mj
is contained within a particular elevation band (lens) over aftllength of beach (K B). Unit

volumes (a threedimensional measure) are used rather than beach width (a edienensional

measure), because beach nourishment is a volume added to the beach. On a unit shoreline basis,

the project added roughly 8%ubic yards(cy) (~5.7 truckbads) along every foot of shoreline.  For
Sagaponack to BridgehamptonWater Mill, the project volume is expected to widen the visible

beach an average of ~75 ft after natural adjustment. The actiralrease inwidth from place to

place will vary with theseason (wider in summer tham winter or after storms) and wider at some

localities than others due to the natural waviness of the shoreline.

The main findings of the report argraphedin Figures C and D. Figure C shows the additional
amount of sand inthe project area after nourishment in Febary, June, and November 2014uly
2015 July 2016,and July 207 relative to the preproject condition (August 2013). The lefitand
group of bars represents sand volume gained along the foredune. $beondgroup of bars from
the leftrepresents sand volume gaineldetween the foreduneand visible beachto low-tide wading
depth, and thethird group of bars from the lefrepresents the total volume gained between the
foredune and the FEMRr@? L? H=? >PNAYCB | @ _ U 3

The results for both BECDs show volume gains over time for all referel@ed NBM NIt NB? _ U3
contour. These bars, representing thdsand box NB; N CM =l HMC>?L?> <SS &%-!
reimbursement purpose show ~20percent remains along Saponack and ~18percent remains

along BridgehamptonoWater Mill.

The righthand group of bars was added to this repqrand theyrepresent the total volumebetween

the foreduneout to deep water of 30ft NAVDrelative to the preproject condition. Note that the

F?HANBM | @ NB?M? <; LM I H NB? AL;JBM ;L? A?H?L;F MB
NB? | @@MBI L? TI1 H? <RaN@ver?up sovm@ Sand@iNdbe did of goﬁlsfruct@nIN

accounting for the gain in shallower water. But, sgnificantly, the cumulative volume changes to

.30 ft since August 2013 (pmourishment) essentially equal the nourishment quantities for each

BECD as of July 2017.
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Sagaponack BECD Beach Cumulative Volume Changes
Relative to Pre-Project Condition (Aug 2013)
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Bridgehampton BECD Beach Cumulative Volume Changes
Relative to Pre-Project Condition (Aug 2013)
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FIGURE C. The volume of nourishment sand within the projebibundaries of Sagaponack (upper) a
Bridgehampton (lower) relative to the pr@ourishment condition. The lefhand group of bars reprs
sents volume gains in the foredune (positive trend). The second group of bars shows the volum:
the foredune to lav-tide wading depth (mainly positive trend). The third group of bars represents
volume to the FEMA reference depth offshore (positive trend), and the last group of bars tallies the v
from the foredune out to deep water (relatively stable trend).From this, CSE concludes there have b
no net losses of sand at each BECD since the project was completed.
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Sagaponack BECD Cumulative Unit Volume Comparison - Pre and Post
Lenses 1 to 3 — From Properties to -19 FT NAVD
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FIGURE D. Variation in sand volumes by stations before and after nourishment for Sagapon
(upper) and BridgehamptonWater Mill (lower). The average trend is given in the dashed lii
High and low points on each graph reflect the natural waviness of the beaoll affshore bar.
7,P?M | @ M; H> N?H> NI JLI J; A; N?2 MFI QFS ; FI
to the west over time. At most localities, the pattern of high and low points is similar in July Z
as the preproject condition in Agust 2013.
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CSE believes this result is related to the timing of the nourishment project approximately one year

after Hurricane SandyZ 4B; N MNILG FCE?FS MBC@N?> M; H> NI > 7
Some of these posstorm deposits appear to hae moved shorewardackinto the projectd & %- ! j
boundaries. ResultsG? ; MOL ? > NI NB? _UOf @N =1 HNI OL MBI Q NB

Sagaponack and Bridgehampton nearly match the original nourislent volumes, meaning there
have been no losses to date beyond deep water @0ft NAVD

Figure D shows the statioto-station increase in unit sand volume due to the project. Conditions

before nourishment are shown in red (dashed line is the average trendRecent conditions (July

2017) are shown in black. The highs and lows from station to station reflect rhythmic variations

in the bar and beach topography, a natural phenomenon of surf zones. Some of the differences

also correspond to locations of Sagapack Pond (station ~170+00) and Mecox Inlet (station 285+00

to station 290+00). Over time, the highs and lows of beach volumes tend to propagate slowly
downcoast from east to west. CSEwill track this movementeach year because these undulations
intheMBI L? FCH? MI G?NCG?M J lwhereQhe Pisiblelbéadh@arddwsai] wavbs] | N Mj
reach the foredune at high tide

CSE and First Coast&lorporation inspect the project areaperiodically betweenthe regularly

scheduled surveysespecially after seve ?  MNI L GM | LFortekample€,;; MA2ILGIEZM | @ HI L
easters impacted the project areaniMarch 2018and the teaminspected the beach immediately

after the events.

Escarpments were observed in a number of localities, particuladiong west of Mecox &/ where
the beach was narrower Associated with the escarpments, a portion of the bulkhead that was
buried naturally after the 20182014 nourishment project became rexposed after the storms.
The beach in front of these areas was barely passable dutingh tides.

Despite the escarpments and the loss of some steps of the walkovevgrall the dunes remained
intact and the beach withstood the storms withoutany further damage to the oceanfront
properties after the March events. It is expected that theach will naturally recover during the
summer season, andt least some of theexposed bulkhead will be réuried by wind-generated

sandover the next few months

Another important measurement was posproject sand sampling. Nourishment performance

depe>M | H KO; FCNS M; H> G; N=BCHA NB? H; NCP? M?>CG?HNC¢C
confirmed that the nourishment sandnow mixed with native sandclosely matchespre-project

conditions on the visible beach in terms of color, texture, and sizeThemean grain size averagg
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0.42 millimeter (mm) before nourishment along Sagaponack and Bridgehampt@vater Mill.  In
July 2017, four years after nourishment, the mean grain size averaged 466 mm, negligibly coarser
than the pre-project condition. Ths helps explain why the nourished beach is indistinguishable
from the natural beach (with the exception of beach width) A cursory walk along the beach
supports the general observation that the new sand looks and fedimilar to the native sand.
More mportantly, the nourishment sand containedegligible mud and very low percentages of
gravel.

This report contains many details that will be of limited intest to the casual reader. Hoswer,

the purpose of providing details herein is to maintain ambjective record of performance. CSE M
design anticipated annuallosses to average ~120,00Qulmic yards per year (cy/yr) or almost 5
percent of the nourishmat quantity to erode each year. However, ty any measure, the project is
performing well so far, and mar sand remains within the projecboundariesthan expected3.5

years after placement. Residual effects of HurricaBandyhave likely helped the project, with

M; H> @LI G >??2J?L Q; N?L MFI QFS GIPCHA <; =E CHNI
Upcoast and downcoast areas experiencddsses in volume in almost all sectionsf the profile

during the past year, which is consistent with the lortgrm trend of erosion east of Shinnecock

Inlet; however, the losseare of greatermagnitude.

Borrow area sirvey results show that the excavated areas have infilled graduallycsiproject com

pletion. Based on the contractor construction record;y2.75 million cbic yards of sand were

excavated from the borrow areasy{elding an estimated 8percent loss ratio between excavation
volume in the borrow areasand in-place volume on the beach). As of July 2Qlhere were
~626,000cy more sand in the borrow areas compared the after-dredging conditions February

2014, indicating~23 percentrecovery3.5years after dredging

Perhaps, the most favorable news for individual property owners is the gain along thredune.
During the pastfour years, the equivalent of over half a dump truck worth of sand has shifted to the
dunes for every foot of beach. Windblown sand is accumulating around newly installed sand
fencing, building up the foredune and improving the level of protection for all members of the
Beach Erosion Control Districts.

#3 %¢g M H?IBMNsuriby & the l@ach islaynJune 2018.
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1.0 INTRODUCTION

This is thefourth annual report on the beach condition along5.7 miles of ocean shoreline at
Sagaponack and BridgehamptooWater MillBeach Erosion ContrdDistricts (BECDs) (Southampton
NY)following successful completia of the 20Bo2014beach nourishment project. Theourish-

ment project was conducted betweenl5 October 2013nd 21 February2014. Based on the
contract between the Town of Southampton and the contractor, Great Lakes Dredge & Dock-Com
pany (GLDD), th&agaponack reach was scheduled to receive 1,242,129 cubic yardsofcgand

along ~2.7 miles of beach, and the Bridgehampton reach was to receive 1,300,808 cy of sand along
~3.0miles of beach. 4B? =1 HNL; =NIL¢g¢M JLI D?=N L ?werelplacedMBIl Q7? >
along Sagaponack and 1,299,036 cy were placed along Bridgehamp¥ater Mill. The actual
placed volumes represented ~100 percent of designed volumes for both BECDs. Details of the
project design and construction are contained in prior CSE 12@,b) reports.

Before project commencement, a comprehensive beach condition survey was conducted by CSE in
August 2013 to document the prproject condition. Following project completion, a survey was
conductedin February2014 to confirm inplace nourilhment volume. o semiannual surveys
were completed in June and November 28{Yearl); one annual survey was performed in July 2015
(Year 2)one annual survey was performed in July 2016 (Year &)d one annual survey was
performed in July 2017 (Yean #o documentthe beach conditionafter project completion

The present reporsummarizes the annual results of the 204survey and conpares them with the
pre-project, postproject, Year 1Year 2and Year3 conditions. CSE submitted preliminary results

of the July 2017 condition survey to the Town and each BECD on 18 August 2017. CSE and First
Coastal Corporation completed several site visits and provided ongoing liaison with Town officials
between July 2017 and March 2018 ThC M  Srepoit gredent provides alditional observations

and a detailedsummary of the surveys and the physical condition of the beach in Yéafter
nourishment and quantifies sand volume changes relative to ppeoject conditions August2013).

The survey results are used tovaluate the project performance, document volume changes within
various calculation imits, and identify erosion hogpots.

This report includes:

 Brief review of the 20302014beach nourishment project.

1 Beach monitoring requirement and scope of survey work.

1 Data collection methodology and survey control information.

1 Beach and inshore surveys and profile comparisons.
CSE 2017 (Year 4) Post-Project Monitoring
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Profile volume analyses for representative contour intervals.
Net volume changes by profile and reach.

Calculation of nourishment volumes remaing in the project area.
Upcoast and downcoast volume changes.

Borrow area survey results

= -4 -4 -—a _—_a -2

Monitoring and maintenance recommendations.

Certain information about thenourishmentproject and previous survey efforts are repeatedtinis
monitoring report to aid the reader. The project planning, design, implementaticand initial
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1.1 Project Background, Design and Implementation

Sagaponack leach encompasses ~2.67 miles of ocean shoreline extending from Town Line Road at
the eastern end to the mouth of Sagaponack Pond to the west. Bridgehammt@/ater Mill beach
encompassea ~2.96 miles of ocean shoreline adjacent and west of Sagaponack beach extending
from Sagaponack Pond at the eastern end to Flying Point Road at the western end of Mecox Bay to
the west. The ~5.6&ile-long Sagaponack BridgehamptonoWater Mill leachis asegment of the
~30mile-long mainland bluff shoreline extending from Montauk Point to Shinnecock Bay along the
south shore of Long Island (Fig 1.1).

Georgica Pond is.D mile to the east of Sagaponack, and Shinnecock Inlet is ~8 miles to the west of
WaterMill. Net sand transport along the coast is east to west (USACE 1958), placing Sagamonack
Bridgehamptoro7 ; N? L - CFF 3>1 QH=1; MNj l@ '"?1 LAC=; Ol H>
Pond, Sagaponack Pond, and Mecox Bay include intermittent inlets whichipgically flush the

ponds and provide the primary interruptions to littoral transport along this segment of coast.

SagaponackBridgehamptonoWater Mill beachhas sustained moderate erosion and loss of sand
over the past century through normal processes ofosm erosion and bldf recession. In 2012,
before HurricaneSandy portions ofthe beachwere exceedingly narrow and ladd sufficient dune
volume for protection of properties duringnajor storms. Sandycaused extensive dune recession
and undermined fourdations of several houses in the project area. CSE and First Coastal
Corporation had recommended nourishment and dune enhancement in a feasibility study prior to
Sandy(CSE 2012a,b).
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FIGUREL.1. Project location map showing the SagaponaoRridgehamptoroWater Mill beach nourishment project area situat
along the mainland bluff shoreline of eastern Long Island. Net sand transport is east to west along the south shore délamuly
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limit which is consistent with boundaries used by Fire Island (NY) projects (CPE 2013; CSE 2012a,b;
2014a). This reference depth is applied in the analysis of erosies for the area. Based on
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yards per foot per year (cy/ft/lyr) was adopted in the beach restoration plan for Sagaponack and 3.5

cy/ft/yr for Bridgehampton. This yielded a total erosion rate of ~120,000 cy/yr for the two BECDs.

Two reaches in each BECD were identified based on the sand deficit in the dune system, and
different fill densities (ieo quantity of nourishment per foot of beach) were assigned each reach.
Figure 1.2 shows the project limits along with the locations of the reaches and the three offshore
borrow areas.

*INGVD National Geodetic Vertical Datum established in 1929 based on analysis of tide records. It is afixed elevation which

isindependent of tidal variations along the coast. A new datum (NAVD), approximately 1.0 ft higher, was established in
1988 for recent use by surveyors (see Sectijon 2.0)
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FIGUREL.2.  Project limits and monitoring ranges of the-thile upcoast (between stations25+00 and 25+00) and 1rBile downcoas

(between stations 330+00 and 400+00) along with offshore borrow areas.
The Town of Southampton with assistance by First Coastal Corpiana (FCC) (Westhampton Beach
NY) obtained permits from New York State Department of State (NYSDOS), New York State
Department of Environmental Conservation (NYSDEC) (Permit472607845/00001 & -#736
07846/00001dated 5 March 2018and US Army Corps dngineer®New York District (NYACE)
(Permits NAN201201092 and NARKR01201095 dated 8 August 2013 for Sagaponack
BridgehamptoroWater Mill (respectively) prior to the commencement of construction. The Town
also issued Town Trustee Permits (10555 and 868ated 17 June 201Band Town Coastal Erosion
Hazard Area Permits(dated 20 June 2013)for SagaponackBridgehamptoroWater Mill
(respectively) to facilitate the nourishment.
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October 2012) and the 2013 winter storms in the probable range of 500@80,000 cy for the
SagaponackBridgehampton project area. Hurricane Sandy caused some of the worst dune

recession in the past century along the south shore of Long Islaranking with the Great Hurricane
|l @ U30t¢ NB? 3! MB 7?>H?M>;Sj MNILG | @ 01992=B U3si¢
Figure 1.3 shows some postorm escarpments and undermined foundations in the project area.

Following HurricaneSandy the Townrequested a permitmodification for increased volume which

was approved by NYSDEC, NYSDOS, and USACE before project completion. Under the revised
permits, the Town was authorized t@lace an additional 250,000 cy to the originally permitted
1,035,000 cwlongthe Sagaponack ECD, resulting anamended total volume of 1,285,000 cy; and
additional 247,000 cy to the originally permitted 1,095,500 cy along the Bridgehampton ECD,
resulting in an amended total volume of 1,342,500 cy. Heechanges increasedhe total
permitted volumeto ~2.63 million cubic yards of sand from tke designated offshore borrow areas

(1, 2 and 3yith placementalong ~5.63 miles of ocean shoreline.
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FIGUREL.3.  Photos taken in the vicinity of 313 Dune Road, Bridgehampton (NY). Aerial image (upper) taken during nouri:
construction showing the location of the property in the lower photos:  After Superst@®andyin 2012(lower left)and 3.5 years afte
nourishment in 2017 (lower right). [Photos by First Coastal Corporation, Westhampton (NY)]
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